(3) Japanese Patent Application Laid-Open No. 9-252578 (1997): 
"HARMONIC CURRENT REDUCTION CIRCUIT" 

The following is an extract relevant to the present application. 

The present invention relates to a harmonic current reduction circuit in which a 
harmonic current is reduced in a power supply circuit which rectifies AC voltage from an AC 
power supply, switches the rectified voltage, and rectifies the switched voltage to generate DC 
voltage. 

AC voltage from an AC power source 1 is half-wave-rectified with a rectifier diode 2, 
and this half-wave-rectified voltage is switched with a switching element 9 through a reactor 3, 
and it is smoothed with an electrolytic capacitor 12 through a high-speed recovery diode 8 
before being supplied to a load 13, and also the switching element 9 is turned on/off so that the 
current from the AC power source may be sine waves through a drive circuit 10, based on an 
input voltage from an input voltage detecting circuit 5, an input current from an input current 
detecting circuit 7, and an output current from an output voltage detecting means 11. 
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(57) [gift] 

mm mwkVh&o'&Tz&m-tht t tc. 

<tL-C:&ffifl 3 CHJy&l"* t t fell, A»tE^ails]|g 
5*»5>«OA*«ffi. A^«ffi^iillHl8S7i!i»P>(OA^)lg; 

ruing 1 0 Sr^ LTSf«fE«JR*»?>Wl;«E*SEaftt ft 

5. 




1 

[#S*»#0$SB] 

[11**1 ] *««w*»e>osf jt«s***««i--< 

KS«^t- Hc»Wfc»RStifcyT* h/i-k. 
Kk, 

Ki«3^ y Kott«i2:«re3E»m»^tt« 

1-6A*mi£&fflle]8gk, 

k, 

muKt>mK&m\Bi& l . ntrf2A*is$fetfcaite]&g. 

8£1S^ fe ]Ea»i k 4 & i 5 fc«HB**f * ^ 

k. 
Kk, 

Kk, 

*5i:tM6tt;k, 

-r^A^mjE^ais^k, 

«HB*««w*»fc<Dm««r*ffli"5A*m**aEiK 

k, 

fflts^-r y^^^^tBft-rs K7-< ^ig»k, 
MtaA^siE^miHiK, wiaA^mss^ttiiHiK, 

«HBUi**ffi*aiSlK*»5>Offl*tt*JcS-5#. WES 
fttft-f £ MWalB k * *-T 5 r k k f 5 X m 



2. 

[»*«3] fflEA*fflJEE&a®3&J±s DTEttttlwiE 

«-§-^i«u^^fc5^BBkfi^-<^^*>e^raoSSr 
S*u Htt«ri/7 hi^^n, Iff 

/<7 y/^u-^ifclrts: k*4»«kr6lll*I2E*s> 

tt«EE**}s«E* u*:«iE«rBr£<7>£*s«E k its l-c 
^^e>ffl^sti^fi:tetta«^-k K?-r^«*k<D»3i 

aSrRST^KlHlKk*:*-*"^ wkt»«kr-5fll*3S 
[0 0 0 1] 

[0 0 0 2] 

iff*. Brt^^««iBWK««eoaaic 

* t- -f 4 /v* LfcS3gfem«c<6;Ec[I]& k L 

T. tt*H 01 1 \z.7rt-r£?tg:\><D&hZ>o Hill::** 
30 1-K«»f8St<6»®Sgli s Xift«S9 1 *>e>o£«E«EE 

^^fyf>^U w^*^ :y^:/^£^^fc«E£^^<*- 
-K95-C«^£U ?}|3yTyt9 6^LT^9 

[0 0 0 3] A^miE^ffilHlR9 SfrbOXftn 

J£, A2l«iSftttJlH)S8 9 9^f>OA^«l tid*mBE& 
UIeIKI 0 2^t>OB>3mEE«rr^r >f yu^H« 
40 @K1 0 3fc«lfcU KT^^^y^^ >v$W®m&\ 
0 3^e>^tt*«*T- K7^^@I8 3 0 1 ^LTWI2 
•7f>^F7Vv ? ^^ 9 4 ^r^>/^-^^^ yfy 

[0 0 0 4] 

5^ a^^{ST^^#> WftOMtioT^S. 



3 

[0 0 0 5} 4*11. tt*4>HI»TttU B 1 1 ir^r-T J: ? 

[0 0 0 6] ±EK**Tfc*i'Lfcfc<DT?* 
[0 0 0 7 ] 

fe, M#«lEtto*3&91ti> £tt*H*>b<0£tttt£ 

i2^«m«ote« t ^IB-caw fcswu icttff s 
-fyf^wt, mne**^*- KoAW«4:«riB 

^W^iE^ffl^S^ lffEA2>®£fcftilE]8§. MEA 
[0 0 0 8] »**UBtto*»M*c*>-p-c<i. xse* 

= ^^+-en»ftiUXAi»fc«i»i-5fci:>b^ a* 

[0 0 0 9] »#Jg2Etto;«8Wtt, 55ffim^ 

^sa^tt^say #'<y ^-/a— Kir, Kway*'* 



t3) 2-5-2'5-7-8 — 

4: 

mffi^feaii-5A^miE«itfiiHiK^> Messitmad^ 

om^Sr^W1-^A^m«6^ffilHltei. HE^^fyf-v 
^H^trBlbl-a K9-f riHKt. «TE«»= ^^^^ 

mmeituiHiKs ttEA^mffi&ttiinag. *s<j;tffljf£ft*i 

[ooio]»*92E«o*»wi:*otii s yr^ 
jy^^LfcmflESriftay #/<y *w Ktr^ut 

A*«EE»WlHlK-e*a*ixfeA*«JEE. A^mift&fcH 
[0011] JEtc. S»*qi3E«^*5BWttx 2 

[0 0 12] »*«3E«t^)*?6WlC*)oTtt. A^m 

*T-&fflU Ki? ^>^0^7 hfll^i/7 

ten — KLt*>7 h Lx ^>^^yht^>7F 

[0013] »*3S 4 E«t^*«MJi x 2 IE«cC0 

*w*c:*jt>r. we K^-f ^iaii<±, 5> «)X 

[0 0 14] a*54!2«^*S«l:fcoTii, Yy* 
5^ fcmEE^m^OSmm/Ettt^LTfiffi^ffifl^^^^ 



5 

[0 0 15] 

l&W<D£M<DMm] £1T, Hffi*ffl^T*l8Wro|tJfi 
[0 0 16] Eit±> 

St«*ttl*[aR©1IMt«:*TIBIWe*>5. |S30lw^-r 
S5SEfc®«E{£i£iaBfii, 3?flE«jHlA»e>05E«E*S**' 

V- Kfc-*M8«§itfc!»T* h^3, s^yr* h/W 

ks, &B5&y #/<y K8<o*y- Ktc— «a*s 

TV bfr<nmi&k<n&Hz.i£mztitii gbt-^mo s f 
ft, A^t«£&tti-f SA^SSEtfettilslB 7, ft5§5*W 

stH^Sffi&aiiaJBi i, ne^A«sttUEiiis«>& 

lanass i 4 a^ts^s^-c^s,, 
[ooi7] * t, is 2 li, @ i ir^i-s5s^sm«<6« 

<£«««fH]gs 1 4 «, atrffiffi^mm^fflniB i 1 

*»5»roffl*«Ei:«*«EEI|2 1 *»P>OSflS«S t 
jp-rsSE»*«JBS2 2. BEWEMiEiiWII 2 2<7?ffi 

sJt&agu s*miE»jg*ai^-r -5*^112 3, * 

2 4 7i>ib PWMfl -«§•<!: tfc«U PWM<i-§-£3§ 

±i-5PWMtt«S&2 6, iSBffi, amKft2f^&M 
fell, ffrfePWMtt&H2 6 A»b<OPWM{f-§- 

*wie Ffj^sami oi-aj^-r 5sasie]B2 7*»e>« 

[0018] @ 3 14, 01 *>Bai8E«86<g«!HlBlw*itt 
sm^mESJgJ3J:[5SiMmii£i6JgSr^i-0T-fot), jft 



e 

10 0 19] E».±ro*5fc«j«$ftS»BJi6««HB«!sl 
BfcjsVT, 55«SjHl A^^XSESJE (E 3 (D&BX- 
3*-*-«ffi) fit, fiflE^V;*— K2-e*MMME**t, 

yf^t i 2-c-nreibSft, *#i 3 iz&f&znzt t 

Jfl a, 4 bT-^ESft, A^)SJE^miElB5-C-^ffi$n-, 
A^mE^tUiHlB5tt04 (a) fcS*"fJ: 5 4*B«E 
KI5&BllK®«ffii£f6«tE]Bl 4fcttB1-S. 

[0020] xsttSM i a»e,0>«*«j£ttSE«^-r a— 

K 2 "C ft Sfc«>, A#«Efc{tiiE!g8 5fii, la 

4 (a) fcij*1-J:$fc. fMM»e*JHR0>ft. 1-fcfc> 
*>BaSB»3 6 0g©5*>0*>b 1 8 OgfOSSParo^-til 
Am^-Sr^^-TS. ^oX, A^imi«^tBlH]K7T-^tii 
£ftSAA®»t>0 3<a|?iSlT-*1-<l: 5 iro**»fe 1 8 
0S©^fflO^j5Eft5 0 
20 [002 1] *fc, A2l««E8&tt»[ElB 7 14, ««E*U1JB 

*tte wmmp^Tiwj; 9«MK*»tttffiu asm 

HKl 4lt *W«J£<0flMiaS0fi;4»lb 1 8 Og<DB#, 
K^T'SBl 0^bPWM{S-§-*m^ft:, Myf 

JgtiBiCEaSttc/£5J:5^«9«?i-5. PWM«#fit, 

^KJ-T-SSra-^L, y 7* h/i'3<0 3i+/w=¥4r»cm-r 
5. PWMBB*-e*fc!}KLfTV\ «9R*SK 

•rr*. 

[0 0 2 2] PWM^fiSfii, PWMffii£g:|gigS§2 4 

fc, KMBttttffittfHttiaBl 4fittt£mE*-£l-M 
f LT^5. ai**£Ettai3B 1 1 fit, ll^f^t 
1 2©i^ffi<7)Hi^1i,JE-Srlgl7t*^-ffiUT^ffl-f5 0 
[0 0 2 3] S^Kmffi<&ja$'J«l[HlB 1 4 14, 
^fflH^l 1 T*«lttlUfcttl^miE<!:iS®i6m«l<6^SiJl» 
IslB 1 4 cortSB^SJimEiS 2 l roSJp^JE t SrfliJESS 
^ MlteH 2 2 T-fll# L, «£EKSEJi4B« 2 2 OffiA fc A 

^mm^ffiisiB 5 *^ & b 9 &A,tzmwfg&&m t *mm 

aJABJESr-JElzWKi-Sr t*-c# *. 

[0 0 2 4 ] K2I4, 5fatSIRlA»e.<05S 

ffiSESr^ffiSffi-rSi: fc tic, ®jf©SOfilSz55l 8 
0S4>P, 3 6 0S<O^II7.-f 9 



7 

So 

[0025] &±.<o±?\zm&$ti$mmfemffi&m\2\ 

K2TfT9 C£#T-#, 01 1 {H^Lfcfe&O 

7*>#IMTf*2/3 **»**>«T***T5 

frrtL#JESSi 4 a , 4 bfcBflfcME^>f Kl 6* 

[0 0 2 7 ] H5^J:5tr»«Six6J5Wtt««fi:«[Hl 

- Kl 6 t UTMtl(OSi/i^t« K^rftft6 

tt*fc«K«*#*fcT^fc#, B 5 ^ElB-CttffcS*' 
Kl 5 Icttx^ y ^ ^ 9 # *h 

-5»!W«-ttx B 1 0®RklSl#lcmm/i'-7to\zttL l ® 

[0 0 2 8] B6tt, *»W^3Elwft^^«Jg«^«to 
l^i-ftHttmftttttBBll, B 5 U^^Ss^Slii 

ftttflH&KIslB t>B 5 k m&U&tt $r^ST-# , 



8 

[0 0 2 9] *3BW^SUiD*i6«ttlw«fe5» 

XVT* b*3 kftmv *'<y K 8 

fem^teMSBt B 5 ft J: B 6 (DBB fc H^ftibft*: 
;o [0 0 3 0] B8«u **W^3E^S«^SIlfe««H«fc) 

iw^-riB«i»*flcfi«[ai«j±, B7<&3M6«ibi;l*5^t 

*W 9 k&mffjlr- K 1 5£>&g£Aix 

-t©tt©«j**5J:tJeff*ttB 
T^t^tBt-efci, ^ot, B8 H33*1-fcCTJ6*«E 
fi«@BfcB7^[aI»^ra*^ftff«r|IS"e#. W«* 

[0 0 3 1 ] B9 (a) {i. B5#t^ LB8l::^bfc# 
Slft«fBl;I;fctt*A;b«IE&ffilElB5 

[0032] B9ic*jt>Tx Sf«t«» i *»e>«>sf«e«ffi 

(1, 4£trC 3 1|:^IT7t 3 2(D7t t 

- K3 2 a KWUQZti, :iil:J:!)K7th^t-K 
3 2aiwB9 (b) <d (>r ) ir^-f J: b \cfc<n*mn<r> 
*9M&9Lti. Zti\z£ <01&-7* Y^fTy 3 2<oy* h 
,70 h7>v^^^ 3 2 brii*i§U H9 (b) O (n) [ZTjk 
TX 5M«ftl±l«^K7t h h7^7^ 3 2 b^ 
e>ffi/J^tl5 0 fc*5* 67tFh7^v?7^32b(03 

[00 3 31 7tFh7y^^^32 b*^ffl*$tL/t 

B9 (b) (7) (/n) H^-Tct 9 URttttftffift ^-^i:^ 
±&V^yisX% 3 4 hLX, 

±dS9^y^T* !>>^3 4 (0* hit 4:^7 M/y 
3 5 lin- K"T5 t k 2t'yh>7hL, > 

7 h U'/^^ 3 5 Oit£ 1 /4.4CLri>5. ^[>>^3 
4*5 ±lfii/-7 h \sis7>9~Z~S <D&m** V*V-$ 3 6 

aw*!'-* 3 6fi«#<off£fc8U P 

#<D«#— ftLfc^fc-tfo * o*£fc UT09 (b) (7) 
(-) ll^i-J: 5 icfflALT^S. ^^^m^^^c^J^ 
SB 14 11. ^fD^o^MISU, H^^K^O 
*fl»«>tt*S»»oB^:lt. B9 (b) © (^) ic^f 
5^ J:^HK9'f^®Bl 0^bPWM(l^ai*t?>:i: 



H*BH¥$ — 2-5 2-5-7-8 



[0 0 3 41 010 (a) 05/i^L@8i:^lt 

i^ai^-f *£o\^m®\,x^t£^nj&<Dm%\z.. iso 
■rz&mfthzfr. mi o (a) izTik-fm&ttz ox ? 

[003511310(a) dfcS^T. KM^M 1 ^«b^ 
^miE*:^ K4 1TH1 0 (b) <D U) 
i-J:5fcSE«U »E8»4 2, 4 3 T^EU 

JE«JE4r = >v<u-*4 4-esismmittRu Bio 
(b) <K> (o) ^»-f J:3*ffi«*ffl«**Ui*UT^ 

[0 0 3 61 ^Ony^l/-^4 4^^)<?)ftfi^ajfIt 

tvk(hI8S4 5-eK7-</«*to»i«t*e) 
*u r.tbldJ:9Si o (b) (D (✓>) in^-rj; 5 ftPW 
Mflft ^IslKl O^bMittttoo-l 8 0S 

[ 0 0 3 71 ±SEUfcJ:5^«IAStu^**W<oK«» 

llS«i»4 0%M^«f6p IECfitftib^tFl 
F*);*^ K7-<^7^AII^g^5M^l 0 0 V 

T% X*»«j«ttft6A«tiir5wiir*-5 0 Sot, ft 
6 0 0 WO«»4 •CBJttftiJEti C t iStS S. £ 
2 0 0VA*^J|5 2ftSiWtt««EOl»««ttl. 2 
4At?*5^P>, B«KtHH-6i:, **«m*tt*3 
A««:i:l:^5, «6 0 OW^«**-CIS«tt«:iS 
J£i-5wfc365-e#5, 4&&i$op*&;i5ai£msi i b3g 

[0 0 3 81 * i «|jft«sit<oS*ja[^#i- 
S*#*©»e«*»LTV*5. SEl-Cfi, JB 1 1 ft* 
T^lt^5^\ ffl 2&»fteftl|j£mXa<£4r*tt 

[0 0 3 91 



10 



20 



30 



40 



10 



S 89 ft tt 




3 * itt 




2 ft 


3 8.5 


3 ft 


3. 8 


4 ft 


9. 3 


5ft 


0. 6 


6 ft 


2. 6 


7 ft 


1 . 4 


8ft 


1.7 


9 ft 


1. 3 


10ft 


1. 6 


lift 


0. 6 



SO 



[0 0 4 01 

^■r^t^fctr. A;&«JE*ffl!alK*>5>4>A27«J£. A 
rt«««W®Ba>&<&A*«»L U^«flE*ffi^®:^fe 

^7KBjL-C*3 5 . SSSIslBt UX l B©^t- K& 
^-f*— K&tefflLfc±ttS«BB<&fc«U 

2ftKWtt<a«IBHiffj&5 2. 4 8AT-£>50T\ 6 0 0 

w <& £ -CB5 m & H if o Pfc £ fit & Mi J£ r 6 r £ * s T* # 
[0 0 4 1 1 a*q[2IE«tO*«Wm:ixJi. y 

^U-CA*«ffi»fflllB-e«taSixfcAy3«E, A^m 

*fcffiHB**<b*>Aa«»L m**E*ai#»^e>ou 

^mffil^S^# K?>T:/HB&frLT«K«Stt><b<ae 
ililTio^ **»«0B&?tf«L-O**fc«>, gfla° B 



[BEOflWftBH] 

»*j «t tf«s««EK7g a -e *> a . 

IB 7 1 ««n^H0X)tt«Bir«i7$XMtt«iCfiM 
®*Ol»*«r*-fiaBB-e«>6. 

IBS] *»noX^BU«)||]k»B^«Ri>«XBIkmiK 
ffi«®B*>%S**1iaBB-e*>5. 

[B9] H5/i^LB8m^U^:*SW6^JB^^SA 
**Efttt!aB©tt^«j««r^i"B*5J:tf»^ie««r^ 



— 2-5- 2-5-7-8- 



12 



1-BT^>5o 

[010] B5^^L@8lw^U3t^^ffi^^lwi3tti 
[Bill ^^^ga^Rm^<£®(Hl^co«^^^-fBT- 

[0i2] b 1 1 <nft*<Dftm&mm&mm&<z>wift& 

2 SE«^*—K 

3 V T t V 9V 
4a, 4b 

a? i l fctlrtmiE&ailsJSg 
1 2 tgayfyf 



[01] 




1^ 



12 



7^ 





















-13 



mums. 



U1 



(8) 4$BB¥-9 - 2-5-2 5-7-8 



[02] 



[i7] 




CO 



33 $g 



CM 



3* 



I 




5& 



1 



L . .1. 



CD 



[03] 



[04] 




(a) CAtfttifcfcU 



(b) 




[05] 






7^ 










»HJD?B» 













_ni 



-14 



(a) 



(b) 



(-O 



(-) 




1 2] 




— (10) ~ — 2 5-2 5-7-8 

[06] 




(tl) — 



— 2-5 2-5-7-8- 



[B8] 





t&M¥-9 - 2 5 2 5 7-8 



[011] 



92 



98- 



9/*- 



99 



I 01 



— $ 



-97 



-103 



